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Preliminary Raport
tn
DISCUARGES OF RADIQACTIVITY IWTO WHITE QAK CHREEK

AMD THE CLINCT RIVER =~ JANUARY 1 TO NOVIIIBER 27, 1948

By: Lloyd R. Satter

During the year 1948 fairly reliable records were
available on the White Oak Dam opening and the lake elevation
so that the flow into the Clinch River could be estimted. The
importance of the White Oak Creek Drainapge Systom in the disposal
of wastes at Oak Ridge National lLaboratory and the method of esti~
nmating the flow of weter dischargsed at thite 0sak Dam are discussed
in a previous report (1),

Normally samples of overflow of the White Oak Dam into
the Clinch River are collscted dally during the working wesek.
These samples are tested by gamma immersion counters and three
850 ml. portions evaporated to dryness in dishes and éountad for
beta~gamma activity. The beta-garma activity was converted to

10 disintegrations

curies per unit volume by assuming 3.7 x 10
per second per curle. lhere the activity per unit volume changed
from, say Friday to Monday, a proportional value was assumed for
days- of no test. The curles per day of radioactivity discharged
were then calculated fron the flow and the concentration,

The method of estimatiﬁg the flow and hence the quantity
of radioactivity discharged Is subject to two errors which occa-

sionally are of considerable mgnitude. Ilrst, the Dam overflow

is nomally through a gate opening which acts as a weir and from




alen accurate flows could De caleulated 1 iU wers nobt for Swo
screons, one placed a faw feet upsireanm Irom the gate and one
dovmstream a fow feet. The scroens cause a considerable losg of
head when debris has been allcwad to collect, aé immediataly
following a ralnstorm. Thus, auring a smll percentage of the

time, bthe sctual flow through the gate 1s somewhat less than the
recorded value.

Secondly, depending upon the rmagnltude of a rain and the
runoff characteristics, the concentration of activity in the over-
£low of the Dam 18 likely to change rapidly and sampling at least
hour»ly would be required to get a true estimmte of the gquantity cf
activity. This tendency waes notlced following the February and
July rains, 1In order to appraise this factor, the rain of Novenm~-
ber 19 wag studiéd more intensively by collecting samples et in-
tervals of 30 minutes Lo four hours during the flood flows and for
two days afterward.

Both srrors have thelr zgreatest offect during or follow-
ing rains of considerable ra2gnituds. Fortunately heavy rains are
infrequent but, nevertheless, it is lmportant to anzlyze them
crltically.
nesults

A summary of the monthly results is preseﬁted in Tabie 1
which shows the mazirmm, minizmum and average curies of radicactiviiy
discharged daily from the settling basin or from the Hast and Test
ponds into tho hite Oak Cresk and thence into "hlbe 0ak Lake; ard
the maximam, minimum and averags curiss discharged from the lake
into the Clineh River., The &ata for the gquantity of aetivity dis~

sharped into the hite Oak Creek were taken dirsctly fron the

g 2m
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Operztions Waekly Progress Reports while the Area llonitoring
Group analyzed and, for the most part, computed the activity
in the thite Cak Dam overilow.

Any day by day variatlion in the radiocactivity going
to the White (Oak Creek is a result of 0,R,N.L. opsrations, where-
as the radioactivity leaving the lake is & composite result of
the activity entering, the hold up or detention time resulting
in radicactive decay, the absorption of radicactlvity on clay or
other particles which settle or are otherwise retained in the
lake, and, finally, the scouring action of storm waters 1in sweep-~
i1ng out soluble radicactive constituents end contaminated silt
or elutsd substances.

It will be noted that during February, July, and again
in November one or more rains of considerable intensity caused z
radloactive discharge of umisual magnitude for a few hours or a
fow days duration while during dry weather conditions & substen-
tial reduction in the radicactivity was achieved in the White Oak
Creek ond Iake disposal system. During the "wet' months or in-
tense rains the monthly average efficlency of the disposal system
f21l to values of zero to 50 psrcent as against 75 to 80 percent
officiency during "dry" months.

| The overall picture of the efflclency of the Vhite Gak
Creek and Lake disposal system by a cumlative sunmmtion of the
radicactivity entering and leaving the system each month beginning
January>l, 1948, is shown in Table 2. According to the last
colurm in Table 2 the poor removal during "wet" months or intense
rains offsets the good romovals obtained during the "dry" weather
condltions to give an sleven month average erficiency of about

55,4 percent. From Jammuary 1 to November 27, 1948, a total of
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360 curies had been diacharged into “hite Oak Cresk of which
476,86 curdies were retalned by the disposal system and 383 curiess
or 44.5 percent were dischargsed into the Clinch River,

The Daily Variations Of Radiocactivity

Discharged Into The t/hite Oak Creek And The Clinch River

A limit of 5 ocwrles of radicactivity per day has been
a derived permlissible discharge into the 'thite 0Oak Creek. The
Operations data indicate that on the whole a smmll frection of
this limit wes discharged and on only 25 out of 331 days was
the 1limit exceeded by 0.1 curies to less than 3 times 5 curies.
Although this, or a similar 1imit, is a desirable standard to
¢uide the Operations Department it bears littlo relation to the
concentratlon of radiocactive waste which may be discharged to
the Clinch Rlver. The two major reasons for this are, first, the
scouring action of rains which may flush large quantitiss of
redloactivity present in the "hite Oak Creek into the Clinch
River in a relatively short time, and, secondl#, the wariable
flow of tha Clinch River which is largely controlled by the‘
operation of the turblinss at Worris Dam, Consequently, the
dllution water available at the mouth of ‘hite Osk Creek comes
in waves and may vary sas much as 25 fold in a single 24 hour
period. Thus tho dilubion afforded by the Clinech River during
local raine depends on the time of the rain with respect to the
wave of Clinch River flow. It ﬁ:s therefore cbvious that the
Clinch River may, at low flow, be charged with high qQuantities of
radioactive wastes,

A sbudy of tho daily discharpge of radicactive wastas

from hite Cak lake into thoe Clinch River indicates that in the




first 331 days of 1948 the radiosctivity exceeded 10 curies per
dsy on 3 days and exceeded 5 curies per day on 8 days. Often
the discharge is only a fraction of a curie and on only 34 days
or about 10 percent of the time did the discharge exceed 2.0 curles
per day.

The monthly distribution of relatively high radicactivs
discharges of Yhite Cak Lake is as follows:

Month Jumber of Daya
TXceeding 2 curies Eﬁiceading
Less than 5 curles 5 ocuries
Jan. 1
Feb. 4 4
March 7
April 7
liay 3
July 1 1
Nov. 3

Plscharge to the Clinch River in oexcess of 5 curies per
day happened only during flood stages of the White Oak Creek. Ey
flood stages 1s meant periods following intensive rainfall which
causaed the lake slevation to rise above the coffer dam., During
the eleven months study the coffeor dam overflowsd on seven days
due to four rainy poriods. Wach of the four stormy periods will

be analyzed separately.
Plood Of TFebruary 12, 1948

On February 12, an intermittent intense rainfall of 2.22

inches fell betwesn 4 A,M. and 9 A.), ‘ore rain (2.47 inches)

81l betwesn 4 P.M. and 7 A.ll. Febrmrry 13. The third rsin of




1.37 inches fell between 5 P.ll. and midnight of February 13.
The pertinent data resultlng from this rainy period are glven
in Table 5o

The table shows the meximum hourly overflow of Uhlte
oak Dam in cubic feet per second (Columm 2); the average rate
of flow during a 24 hour interval (Colum 3); and the radlo-
activity in curles i.e., counts per nimte of beta=-garma activity
per 50 ml, times the flow in appropriate units, assuming one
curie is equivalent to 3.7 X 1010 disintecrations per second.
The probable maximum radicactivity aftér intimate mixing with
the Clinch Rivor flow was calculated in milli microcuries per
1iter or microcuries per 1000 llters (Colurm 7) based on the
daily discharge of curies and the flow of the Clinch as record-
ed in Colum 5. The probable average radicactivity in the Clinch
dver aftec intimete mixing was calculated in milll microcuries
per liter (Column 8) based on a total estimated flow {(Columns S
plus 6) which includes tributaries between the Scarboro Gaging
Station down stpeam to below the mouth of White Oak Creek. It
should be understood thet the waximum concontratlon of radlo~-
activity in eany small sample of Clinch water will be the maximum
concentration in the White 0Osk Dam overflow until intimate mixing
has ocoured. This ray take from a few to ten or more riles of
water travel depending on strean charactoristics and thermal
density differences. The maximum concentrations will ususlly
nug the right bank and poasibly under-ride the surface waters
in sumiers.

Flood of July 14, 1948

On July 14 an intense rain of 2,2 inches fell between
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2:30 and 3:30 ?,!l. The lake lovel rose rapidly in spite of a
iowering of the gate to wide opsn. By 6:00 P.!l. flood stage had
been reached and persisted for 3 hours, Thersafter the lake was
drawn down to about the same level as beforo the storm. The gnte
was thon raised (11:30 4., July 185).

The results of this rain are presented in Table 4. The
colums in Table 4 have the same basis asg those in Table 3. The
data show that on &8 24 hour sverage basis the concentration of
radiocactivity was gstimated to be somewhat greater than the Fed-
ruary flood. It 1s apparent, also, that the hourly dischargs due
to this flash flood caused much more saevers "slug:ing" of tha
Clinch River. The hourly discharge data shows that a total of
$ million cublc feet of water (about one half the contents of the
lake) walch contalned 5 curies of radiocactivity were discharged
botween & P.li, and midnight on July 14. An inspection of the
hourly Clinch River flow at the Townsits Gaging Station (Clinch
mile 41.3) shows that, if allowance for time of travel to hite
Cak Creek be made, 2 flow of from 1700 to possibly 3200 c.f.s.
was avallabls for dilution. Assuming irrsdiate intimate mixing,
8 concentration of not less than 4.8 to 2.5 milli microcuries
per liter persisted during the six hours of raximum slugging.

Flcods Of Yovember 19 And 0f Nowember 28, 1948

On November 18, a light rain of 0,1 inches fell between
10 P.il, and midnight. This was followed on MNovember 19, by a
rain ol 3.1 inches which feoll betwsen 5 A.ll. and 4 P.ll. There
was no rain on November 20, but on November 21, a shower of
0.1 inch fall Detween 2 P.il, and 12 midnight and a rain of 0.3 in.
fell tetween 1 4,.ll. and 10 A.l, lTovember 22, Beginuning at 2 A.l.

- 10 =
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November 28 and until 4 A.l7. ovember 29, a total of 3.8 inches
of precipitation was rocorded.

Flood discharges of the Dam wers reached at 9320 P.l
Tovembor 19, and persisted until midnight. Tlood stages were
again attained at 7 A.ll. Vovember 28 and persisted until S 2.
Noverber 29.

During the Tirst flood,arrangements were mmde by
W. D. Cottrell (Area llonitoring Croup) with the cooperation of
other groups of the Survey-Monitoring Section, to have senples
collected at about four hour intervals or more frequently from
9:20 L.lie July 19, to the afternoon of July 22. Only a few
extra samples besldes the routine hamples woere obtained at
later dates, These samples wore anaslyzed by the Vaste Disposal
group for beta-gamma counts associated with the sediment removed
by centrifuging for 5 mimutes and the soluble and colloidal
solids in the contrifuged supernates.

A surmery of the daily results from November 15, t.o
November 30, is presented in Table 5, The rasults show two
periods of high curis discharge. These wore between the 19th
and 21st snd again betwen the 26th and 30th of the month. Tue
to the variable discharge the resulting concontration in the
Clinch River varisd from 0.48 to 1.62 or & weighted average of
1.11 millil microcuries per liter over a 72 hour period beginning
November 19, at 12:01 A.M. for the first flood and a veriation
of 0.48 to 0.57 or a weichted average of 0,55 milll miocrocuries
per liter for the second flood over & pericd of 72 hours dbegin-
ning 12:01 A.ll. Tovember 26.
Although tho 24 hour average concentration is probebdbly

w 12 -
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more significant it has been calculated that during the peak

flow of the Uhite Oak Creek (12:01 to 2 P.lM. July 19) when

3.5 curies of activity were discharged per hour, the ostim ted

flow of the Clinch River at the mouth of tho Creok was 3000

to 3400 c.f.8. It is estimated that ths resulting concentration

of radicactivity, e fter thorough mixing with the Clinch water,

would be 11.43 milli microcuries per liter. After this initial

slug the rate of radicactive discharge decreases and the dilution

afforded by the flow of local tributaries would posslbly compen=

sate for the low flow (500 to 1000 c.f.8.) of the Norris dis-

charge as recorded at the Townsite Pumping Stetion.

Pur ther studles ars needed on the water impounded in

the Clinch River by Vatts Bar Dam in order to estimate condl tlons

downstream below Clinch mile 20.8. The normal river velocitles

of 2 to 3 miles per hour above impoundage, depending on stage

height, will be lowered to less than 2 miles per hour as the

offective cross sectional area increases. These calculatlons

will be made at a later date and they probably could be verifisd

or corrected by adequate river sampling and testing for redio=-

activity following storms such as the four floods of 1948 re-

parted herein. The extent of "slugeing” of the Clinch River

and the time and distarnce before intimate mixing are factors

which appear sufficlently impartant to require further atudy

under the lack of control now afforded by ths llhite Cak Dam

gysten,

Activity Associated With
Particuls te latter In The Overflow Of Thite Oak Dam

Tt was mentioned that during the storm of November 19,



samples of the overflow were contrifuged to separate the btulk of
the particulate or suspended rmtter from the liquor and each
fraction was tested for radicectivity. The results of this study
are presented in Table 6. The Table shows the pH, the suspended
30lids or mmtter removed by centrifuging 5 minutes, as estimated
in parts per million or mg.per liter from the light transmission
in a photmmeter, the soluble and colloidal solids in the supernate
after centrifugling (subject to considerablo error), the radio-
activity assoclated with the suspended sollds in counts per min-
ute per ml. of mother liguor at ten percent gecmetry, the redio-
activity associated with the soluble or supernate liquor in
simlilar units, the summetion of the two latter tests or the total
activity per ml, and, in the last column, the percentage of total
activity associafed with the soluble or supernate fraction.

The results show that there was no significant change
in the pH during the first flood, but that the second flood,
November 28 and 29, showed & remarkable lowering of the pH value
during the peak flood flow. The estimate of suspended sollds shows
an increase of sediment in samples 9 %o 16 corresponding to the
flood flow range and & decrease thereafter. It 1s suspected that
gravimetric determinations would have shown greater deviations
since the turbidity of samples from No. 9 were mare settleable
1.e. particulates of greater size and weight. A good ccrrelatioh
between the photometer and the waight of metter was not avallable
for thils study.

The total activity of the samplos show high levels of
activity persisting during maximum flood flows follaved by a four=-

f0ld decreass as the lake contents overflowed or were dliluted by




Table 6

CHEMICAL AND RADIOCACTIVITY ANALYSES OF FLOOD FLOWS - STORMS OF NOVEMBER, 1948

Sample Date Hour pH Suspended Soluble & RADIOACTIVITY
Solids Colloidal Suspended Soluble Total In
Solids Matter Matter Supernate
pP-p-m. pP-p.m. cts/min/ml cts/min/ml cts/min/ml Percentage

1 11-19 9:20A4 7.5 172 - 2.80 20.30 23.10 88

3 9:50 7.5 144 - 2.48 19.34 21.82 88.6
5 11:45 7.5 135 - 2.53 21.12 23.65 89.2
7 2:00P 7.5 145 L - 5.07 17.16 22.23 77.2
9 4:30P 7.2 377 - 6.41 5.90 12.31 4.9
11 6:35 7.3 479 137 6.04 5.90 11.94 49.4
12 10:37 7.3 316 - 3.90 6.18 10.08 - 6l.4
13 11-20 2:34A 7.3 260 - 3.14 5.32 8.46 62.8
14 6:38 7.1 230 - 3.10 5.26 8.36 62.8
15 10:30 7.3 192 - 3.06 3.54 6.60 53.6
16 2:31 7.2 144 96 3.27 3.98 7.25 54.8
17 7:00 7.3 133 307 3.27 4.04 7.31 55.2
18 10:45 7.3 132 - 3.28 4.36 7.64 57.8
19 11-21 2:30A 7.3 166 - 3.04 4.20 - 7.26 58.1
20 6:30 7.3 134 Co- 2.98 5.50 8.48 65.0
21 10:30 7.3 155 107 2.70 4.88 7.58 64.4
22 3:04P 7.3 147 - 2.76 5.08 7.84 64.7
23 5:35 7.5 136 - 4.41 7.10 11.51 61.7
24 10:17 7.5 113 113 3.19 6.90 10.09 68.4
25 11-22 2:30A 7.5 140 - 3.00 5.32 8.32 64.0
26 6:30 7.5 128 119 2.75 2.46 5.21 47.2
26 11-23 - - - - - - 10.12 -
26 11-24 - - - - - - 9.60 -
26 11-25 - - - - C - - - -
26 11-26 - - - - - - 13.5 -
26  11-21 - - - - - - 13.1 -
27 11-28 9:30A 7.2 - ' - 5.57 1.6 13.17 57.6
28 2:15P 6.5 - - 2.36 1.6 3.96 40.3
29 11-29 10:30A 6.9 - - 1.04 0.96 2.00 48.0

30 3:00P 7.0 - - 0.90 0.92 1.82 50.5



main wmater. Three days after the first storm the activity in-
creased (almost doubled) supposedly due to a diffusion of lake
ombayment or shore wmaters of higher activity into the main
channel and the contribution of wastes from daily operations.
Pollowing the second storm the lake was flushed relatively fres
of suspendad radlcactivity.

™e last columm shows that whils 88 ~ 89 percent of
the actlivity vas assoclated with theclear liquor on the morming of
Hovexber 19, as little as 40 percent was assoclated with the clear
iiqaor followving the first flood flow,.

The Effect Of Floods On Purging White Oak lake

A detailed analysis of the impounded wastes was made
vefore, during, and efter the November floods to determine the
extoent of purging of contaminated muds from the tthite Oak Creek
and Lake bottom,

A relatively low quantity of radicactive wastes had
‘been added per day prior to November 1ll. Due to abnormal opere=-
tions resulting in relatively high quantities of wastes being
discherged into the ‘thite Oak Creek systom the flow was impounded
in the Iake by changing the gate from a setting of 3.5 to 1.7
thus raising the Iake lovel 1.8 feet, This resulted in Zmpound-
ing 1.6 mlllion cublic feet of additlonal water with little over-
flow at the Dam.

The pertinent routine data of the Operations Diﬁision
and the Area lonitoring Croup were used to compute the wastes
into, out of, and impounded in the lake from November 11, to
Vovember 18, 1948, The results are presented in Table 7. The

curies of settling basin effluent (Column 3) less the curies
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Table 7
RADICACTIVITY INPOUNDED IV WHITE OAK IAKE BEFORT STORM

Hovember 11, to 18, 1948

Date Capacity RADICACTIVITY
of Added To Lost In Net Activity
Iake Creek Overflow Impounded
_ From S.B. 0f Dam In lake
Miit.cu,ft, Curics Curies Cwr les
11 10 - - 23,0
2.05 - 25.05
13.35 - 38.4
8.16 - 46, 56
6:14 - &.70
4.44 .14 §7.00
2,16 42 58.74
1.7 «51 58.93

- 47 53,46




which overflowed the dam (Colurm 4} where accurmlated and added
to the curies impounded in the lake on November 11 (Column 5).
It was assumed that activity impounded in the lake had a mean con=
centration equal to the cverflow of the dem. Thus a total of
59,46 curies theoretically rommined in the lake on November 18,
However, the estimatod curles prasent in tho lake water on
November 18, was 32.5 curies. Thus 27 curles or 46.7 percent
of the activity of tho added wastes has been loat due to decay,
absorption by md, retention of precipvitatas, or errors of moasure~
ment. Based on the decay values of the dam overflow the loss due
to decay amounts to a few curies but the measuremsnts, particu-
larly the capaclity of the lake and the curies of waste discharged,
may be subjoct to considerabls error. v

Although some 40 ~ 45 percent of the actlivity of the
added wastes may be associsated with ths sediment 1in the creek and
lake when the dam overflow 1s closed, it is likely that littla of
the waestses would set;tle during the flood flows, I'or this reason
it fas boen assumed that thero was no decrease of activity by sedi=~
rentation. After inspecting the data and observing that some 40
to 89 percent of the activity in the dam overflow water was asso-
cilated with the clear liguor and tho remainder associated with
suspended matter, much of vhich was settleable, it was further
assumed thmt the wastes entering tho lalks would have 70 percont
of the activity associated with the centrifuged supernate and
30 nercent assoclated with particulates which might be sattleable
under quiescent conditions,

Knowing the volume of water which overflowed the dam
and the activity which was associated with tho suspended and




soluble (supsrnate), a balance sheet of wastes into and out of
the lake was computad for the period November: 18, to December 1l.
The results are prgsented in Teble 8, -

The net activity of supermate (largely soluble) present
in the liquid of the lake on the Wovember 18, was 28,7 curies leas
0.41 curies discharged over the danm {(Column 3) plus 70 percent of
the 1.4 curies discharged from the settling basin (001um 4) or
29.27 curies. On November 18, the nat activity was 29,27 less
23.7 curies over tho darﬁ plus 70 percent of 2,26 discharged from
the settling basin or a residuasl of 7.15. This process was con~-
tinued on through November where 3,77 curles is the calculated
residuel as against 4,34 curies found when the impounded water
i3 calculated as having an activity equal to that dilacharged
over the Dan.

The net activity of tho suspended solids was similarly
computed., For exempls, on Novembor 18, the 3.8 curies aasoc!a‘ted
with particuls te 'm tter less the 0.06 curies associated with parti-
culates that were disclmrged, plus 309 of 1.4 curiss added loaves
a net impounded activity of 4.16 curlies., On November 19 the net
or residual activity was computed to be 4.16 less 9.4 plus 30% of
2,26 or a negative value of 4,56 curies. This negative value
increases through Noverber 21 and indlcates a pick up of contanmie
nated mud or precipitates from the creek or lake bed. BLetwoen
November 21 and Novembor 26, the negativity of residual activity
associated with the suspended solids decreases somewhat and shows
that the radioactive wastes associated with suspanded particulates
are decayiny,, or settling out of the liquid at a rastex; rate or
beirg added at & slower rate. From Novenber 26, to the end of the
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month the second stom f£low caused a further pick-up of rmds

probably due to scouring velocities. During the last two weeks
of Noverber it 1s estimated that a total of about 20 curies of
waste which had been associsted with bottom mids were di scharged
over the Dam. Purther studies of the deocay rate of settling
basin effluents may indicate that more than 20 curies of waste
associated with the muds were scoured out of the laks. For ex-
ample, in Table 7 1t was shovwn that 46.4 porcent of the added

- activity could be accounted for in the impounded water under
quiescent flow condltions. If under stom {low cond tions per-
hpas 25 percent of the added activity of 31.45 curles were lost
by decay or precipitation before reaching the lake there remains
about 8 curies of activity. Of this some would be accounted for
as assoclated with particulz te matter end the greater part would
be prosumed to arise from the soluble radioactivity elutriated
from sediments,

Summary and Conclusions

A study was made of the radiocactive wastes discharged
into the White Oak Creek, and the wastes whicha re retained, de~
tained, or decayed in the creek or in the impounded lake of some
ten million cubic feet capacity. This study also includes the
wastes discharged from the lake over a dam into the Clinch River
and the resulting concentrations in the Clinch liver water.

The study covors the period Jamary 1, through Novem=
ber, 1948, and includes four major rains which caused flood flows
over the dam.

T™he White Oak Creek and Iake receives the surfaco drain-

age from an area of 6,17 square milss and the rolatively small
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amount of domestic and process wastes from O.H.H.L. The
cenaral mountainous nature of the drainage area &nd the high
intansity of many rains result in high rates of runoff and
consequently a flooding of the impounding dam. During the
eleven-month study there were four rains of intenslty such as
%0 cause floods and various degrees of flushing of impounded
wastes Irom the lake.

The floods ceuse a “slugging' of the Clinch River
for short intervals and impaired the effectivensss of the
“mite Oak Creek disposal system, Thus 70.4 to 81.4 percent
of the wastes are reomoved during dry weather months, 55.5 to
68.9 percent are removed during moderately wet months and nega~
tive removals are obtained during flooding periods for an 6vez--
a1l eleven-month removal of 55.4 percent of the added wastes.

It has been shown that concentrations of at least
11545 milli microcuriss por liter in Clinch River oceured durinS
a two=hour period when a flood in ‘hite Oalk GCreok colucided w?ch
low hourly flows of the River. Over a pariod of days vollaesing
sach flocd the average concentration of radicactive w.3bes, oX-
elusive of dilution with :‘memmdsdi 7atts Bar reserv.sir wrters,
was computed %o vary from 0,3 to 1,62 milll micrc¢curias per
liter. Nuring dry weather flows %the concentray.on of radio-
activity in the Clinch Tiver is usuwally a smal. fraction of
these mmxlmmum values.

The study is sauevhst limlted in sccuracy by a number
of factors. “ome of the zwre imvorstant sp(,rtcomings off thse
vasic de.té would be improved by:

1. Combining the process waters into a common discharge

flune for recording the flow and the constant monitoring of the




maste concentration.

2. Improving the physical conditions at the Thite Oak
Dam overflow gate to allow a more accurate eétizrata of the flow
discharged into the Clinch River,

3. Tho constant monitoring of tho Thite Oak Iake over-
flow or the collection of 15-mirmte semplss Jjust before, during
and after a flood flow when the concentration of activity 1s
changing raepidly.

4. The collection of samples over frequent intervals
at various dowmstream Clinch River stations to define "slugs" of
redioactivity during flood stages, and distances downstrean where
thorough mixing with the Yatts Ber reservoir water occurs.

S. Obtaining more hydraulic data on the Watts Bar
Reservolr in order to compute downstream dilution factors under
different conditions of flow.

In this study no attempt has been made to interpret the
data in terms of the potential hazards involved but rati'xer to

assemble and present the information which is now available.
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